Detection of bacterial chitinase activity in transformed plant tumour cells using a specific exochitinase substrate.
Methods for the detection of bacterial chitinase activity were compared. The soluble substrate p-nitrophenyl-ß-D-N,N diacetyl chitobiose (NDC) was more sensitive in detecting purified chitinase of Serratia marcescens than assays measuring degradation of a solid chitin substrate by either radiochemical or colorimetric means. A chimaeric gene containing a S. marcescens chitinase gene under control of a Cauliflower Mosaic Virus 35S promoter and nopaline synthase terminator sequences was constructed and transferred to tobacco tumour cells using Agrobacterium tumefaciens as a vector. The rate of hydrolysis of the NDC substrate was three fold greater with cell extracts of both pooled and individual tumours carrying the chimaeric chitinase gene than in control tumours. It was calculated from the enzyme activity data that the foreign bacterial chitinase contributed 0.1% of the total soluble protein in transformed plant cells. This level of expression of this gene was not detectable using the less sensitive assays employing solid chitin substrate. These results indicate that NDC is a preferable substrate for assaying bacterial chitinase in transformed plant cells.